Spring dead spot (SDS) of bermudagrass (Cynodon dactylon (L.) Pers.) was first described in Oklahoma in 1960 (2, 11) . The disease occurs in the northern range of adaptation of bermudagrass across the southern United States where winter weather is cold enough for periods of winter dormancy to develop (10) . Symptoms of SDS are circular dead areas 0.2-1 m in diameter that appear in the spring as bermudagrass resumes growth from dormancy. The dead spots often appear in the same places and may enlarge for several years (11; unpublished). Bermudagrass slowly grows over the spots during the summer, which suggests the presence of a pathogen or toxin in the soil (3, 11) .
Several fungi have been isolated from bermudagrass in affected areas (4, 7, 10) , but attempts to reproduce typical symptoms of the disease by inoculation with these fungi have failed in the United States. Smith (7) isolated Ophiobolus herpotrichus (Fr.) Sacc. from SDSaffected bermudagrass in New South Wales, Australia, and demonstrated that this fungus could cause root and stolon rot in the greenhouse. Later Leptosphaeria narmari (Walker and Smith) was described and shown to cause root rot and spring dead spot-like symptoms in inoculated turf (8 'Fungicides applied as a drench to 9.3 m' plots at the rate of 38 L of water/93 m 2 once a month in July through November in 1973 and 1974 to Tifton 419 bermudagrass that had SDS in the spring of 1973. bNumber of spring dead spots per plot on given dates over 3 yr. 'Turf quality ratings were 1-9, with 9 representing good, uniform turf. Large amounts of SDS are indicated as lower turf quality ratings. had been associated with SDS (3) .
Results on the control of SDS were recorded in May and June of each year. Turf quality ratings of 1-9 (9 = good, uniform turf and 1 = all grass dead) were recorded. SDS severity ratings of 1-9 (9 = zero SDS and 1 = all turf killed by SDS) were made in 1974, but this system was replaced with percentage of area affected with SDS in 1975. 
RESULTS
Turf quality was significantly better than the check in 1974 in plots that had been treated with benomyl, PCNB, maneb, and a combination of benomyl, PCNB, chlorothalonil, and chloroneb in the summer and fall of 1973. (Table 3) . when applied in the fall at relatively high rates to turf that had severe SDS the previous spring. PCNB significantly improved turf quality the first year when applied once a mohth from July through December but not when applied only in the fall. PCNB did not significantly reduce the number of dead spots the first year but eliminated them entirely the second year. The need for large amounts of PCNB and its effectiveness in the second year may be due to the low water solubility and high persistence of the chemical. The lighter green grass observed in PCNB-treated plots indicates some phytotoxicity, but the turf was not affected the following year. Applications of benomyl in the spring when symptoms of SDS were most evident did not control the disease but appeared to increase the rate of recovery of the turf in the summer.
DISCUSSION

Benomyl consistently controlled SDS
Control of SDS with benomyl and not with chloroneb or carboxin, which are more specific for certain fungi (1,6) , may indicate that certain types of fungi are involved in this disease. The results do not indicate that Helminthosporium species or phycomycetes cause SDS, as suggested by others (10, 12) , since these types of fungi are not usually sensitive to benomyl (1). Since the sensitivity of Leptosphaeria narmari to benomyl and the effect of benomyl on SDS in Australia have not been reported, these results cannot be used to indicate that the causal agents for SDS in Australia and the United States are similar. Results indicate that the critical time for SDS development in North Carolina is October or November, before winter dormancy of bermudagrass.
The increase in severity of SDS caused by applying extra nitrogen fertilizer as ammonium nitrate in late summer indicates that nitrogen has an effect on the disease. The development of SDS has been associated with the use of high rates of nitrogen, and lower rates of nitrogen have been suggested to prevent the development of the disease (3) . These data support the use of lower rates of nitrogen and indicate that using less nitrogen on bermudagrass turf where SDS is present may help reduce the severity of the disease the following year. Problems have occurred in research programs (3) from the failure of SDS to develop in research plots from year to year. The application of ammonium nitrate throughout the SDS experimental area late in the summer may assure the development of the disease.
Since rates of benomyl two to five times higher than normally used to control most other turf diseases were needed to control SDS, the use of this fungicide may be limited to areas of high maintenance such as golf tees and greens. It should be practical to use benomyl at the rate of 145 g a.i./93 m 2 in October or November on portions of turf establishments that have large maintenance budgets. Additional data are needed to obtain registration for effective fungicides.
Fungicides that are more specific for certain types of fungi have been used in this research to obtain new information on the nature and control of SDS of bermudagrass. Future studies with benomyl and some newer fungicides may help show the cause of SDS in the United States.
